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rJffJL.ff* COMPAONIB FRANC AISB 
DBS PETROLBS, a French corporate bod£ 
of 5 rue Mtdxel-Ange, Paris 16 erne, 
France, do hereby declare the invention, 
for winch we pray thai a patent 
m !5L PL to us, and the 

method by which it is to be performed, 
to be pnrdculariy described m and by the 
following statement:— 

The present invention is concerned with 
exploratory drilling and in particular to the 
protection of adr&led hole against caving 
m and ingress of water. 

Known methods* in spHe of the progress 
echieved, all have fce common 
teristic of protecting the drilled hole against 
caving in of the strata passed throuah bv 
<* tubes^which arisen? down* ttu> 

SuSPu^?*- I th of Paction 
w™? 1 ^ costly, due both to the time 
required to place the tubes in position and 
the mnadhandling involved andto the cost 
of the tubes used, fa particularly trouble- 
some m the case where drilling methods, 
known aarotarydriffing methols are Z 
pioved, because of a loss of power, due to 
rubtnng of the drilling tooV drive shaft 
against the walls of the%ore hole, is added 
to the above disadvantage. This loss of 
power may be considerable because this 
fiSS^LS? a§ mu l M •overal miles in 
rfSSSL*^ * armorc ' the tools require 
JwF^w J" nooeMaf y to raise the drive 
LT hicn comprises lengths of rod 
screwed one into the other, and unscrew it 
J^ag^to* ** cost price of this type of 

^SSaJSSS^ drilling called 

flwrarfUmgT achieves a net advamce over 
rotary «ctflods because the drive shaft fa 
replaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
IO "™*°n. *• f"** ^toe 
drilling platform can be reduced in size. 
However this method does not dispense with 
the need to protect the drilled hole using 
steel tubes to prevent caving in of the strata. 



Furthermore, it is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
invention there is provided a method of 
exploratory drilling comprising drilling a 

IS^J^^M*** ■ "^ndiaewall 
of the drilled hole simultaneously with 
dl 5F ag , al tfc* hole, the tube prerottog 
caving in of the strata and ingress of water! 

According to another aspect of the 
present invention there is provided a 

downwardly through^tfielwu^^ * 
tubma around the wall of the driuedhole 
simultaneously with the downward 
movement of the drilling tool, to prevent 
cavingln of the strateana m^ oiPwmS 
«P»^dable niemo^cnrrfedb^ 

and die tubing and a force fa exerted be- 

to progress downwardly. 
Thus, on the surface, instead of having a 

which are toped into appro^TSS. 
from they are ied <5bta fcSSr 



connected wLfc and above the drUnag tool 
~ By ^"L 0 ** F^thod the statfa^nbe 
supported immediatety after drilling 

The portion of tubing in UxTpro cess of 
bei^jnouhled may ba protected from the 
drilled strata by a sleeve which is moulded 
below it. This enables the tubing to bee? 
fecttvely protected during ifa moummn 
Pfpcess because it is enough to ensure that 
the alcove former and drilling tool holder 
are cttecuvely sealed for tnetubmg former 
to be protected from the strata aU „ a 
result, all water ingress. . ^ 
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According to a farther am** «# *k- 
present invention Swl«^o^l5 2? 

dentood from the follow 
■a embodiment thereof 
emmple only, with r J 
compmiyjbg diiwlnia. 

I* the drwinei: 
la 3S™ *■ ft . ffifiwrnmatlc view in crow 



Mjgjgj 



I IlhfllA NUU*1 ^La_ A 

of a™i^!? pl 5' tnbta 8 » m^y be nude up 
gootod by a ring 21. in which - 



^onaone of tba former" 
be more folly on- 

* inference to the ac- 
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W/ orcmc for the 
toe machine of Figure 1; 

o«oent of the machine of FigWlT^ 

■ driving 
•retooctahle drill tool 2 and which mafbe £ 
turbine or an electric motor. n iilow*£J?TJ, 
means of a flexible hoee T ir^lfS? Wd 
inside wfaiohi^r ^« fa ?w mean* 

wmon are fitted ail the circuits 



^™ from being inclnd 

riighdy deflate imita 15 and to 
Drof^~i^2 p, ? circuit! used to make the 

TV*. i_ 
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10. cnahl^r^i a!™! 0 "■ «*? body 
moved after fafhtlon of HooWnT 
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smit the drilling depth thus ensuring en 
hi lection pressure for the resins at formers 
15 end 16 wtdch to 30 bars higher than that at 
the bottom. Flexible hoses 33 and 34 are 
5 heated thus ensuring that the viscosity of the 
material is not lowered. A valve 37 enables 
the Introduction of hardener into a static 
mixer 38 to be stopped. Una allows stalk; 
mixer 38 to be drained of hardener, in the 
10 event of a temporary stop in drUHna, before 
valve 39, which controls the feed of resin to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It will be understood that two 
15 assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other tor 
the tubing 8. . . 

Thus it will be understood that circuits 5 
and 7, illustrated in Figure 1, each comprise 
20 two channels, one for the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such as 38, Likewise, valves such as 39 
25 control the flow of each of the resins and 
they arc located one In channel 7 near in- 
jection zone 19 and the other in channel 5 
near injection zone 20. 
The advancement of drfflmg and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out as illustrated dlagram m atl c ally 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 arc illustrated deflated and inflated 
respectively. Sleeve 11 is fast with body 10 
35 and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 8). (Ml 
entering the top part of cylinder 42 via 
40 circuit! 1 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous mflatian of the sleeve. Thus, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of resm is 
extruded in zone 20 to form sleeve 6, the 
resin gradually polymerising In the regions 
of the heating element 18, whereas resin 
50 extruded in zone 19, the flow of which Is 
different from the resin used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It is of course 
understood that the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4, This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below Piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop 58. the hnpuUe being 
transmitted by wire 61 to control unit 9, 
Figure 8. Aa solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
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75 



which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 80 
cylinder 42 is close to piston 40, all that is 
necessary is to apply ofl under pressure once 
again inside sleeve 12 ana release the 
pressure inside sleeve 11 to return to the 
Initial conditions illustrated in Figure 3. For 85 
this purpose an end of stroke stop 59 may be 
used which sends a releasing Ixnpusse by 
wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 8, then, are found toe oil circuit 23, 
resm supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4a and an up 
channel 46 In none Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and l2.ACrst circuit 43 leads 95 
to controls CIS, C16 and G22 for Inflating 
formers 15, 16 and shield 22. In the same 
way s second circuit 44 leads to controls CI 1 
and C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 100 
CIS, C16, and C22, and drcufts 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and in consequence piston 40, the 105 
movement of which depends on the oil fed 
via circuit 41, Circuit 41, serving channels 
C42c and C42© controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel C42n, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to d esc end 
simultaneously, and enables, via channel 
C42&. cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting fat motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls CB, CP and 
CO for three valves B, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves B and F may be closed in the event of 
the forming machine being stopped or due 
to detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this illustration, the zone including 130 
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the tube mating inaohine, and the Inflatable 
Jleeves, has bean indicated by the letter Z. 
Tte mouWM none has been indicated by 
the letter M. As far as the mud circuit is 
CMCcrned, it is seen that it is fed in by 
flexible hose 3 and returned by channel 4b 
in annufcr section A. Supply ovarii* 5 and 7 
for resins and hardeners are placed under 
the control of controls C35. Cttand C'35 
c 36 «■ well as controls C37 and C'37 
controlling valves 37 for the hardener 
cbcults and C 39 endC'39 control!*?^ 
39 for the resins supply. A channel 54 
ewnnccts control unit 51 to controls C35 to 
Cff thusbringtng the ream founders 
control relative to the speed of advance by 
any desired method, channel C53 ate 
enabling this flow to be brought under a 
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— ~ ~ ■ ■ t« ■■■■■■m uiuHoutted by 

JS??. 5 i* >r method. 

connection the object of which b to £ad7 

SJEfc* Thi. ri^X^^ 3 
connection 55, enables the flow of resins to 
be stopped and heating of heating dements 

lLu^ l9 J s !J amm 15 16 to be 
awhehed oft by means of connection 56 for 
controlling the closure of the mud circuit 

S^r 8 * B * ttd ^ mc<ula °* connection 
57 foi ; ccmtrolMng the inflation of sleeves 11 
and 12, with the object of locking the 
machine and proceeding to insert a cement 

As these various circuits can be of any 
form and as they are not part of the in- 
n insofsr as the application of the 
which can be obtained from trade 

*• » concerned, .it has not been, 

deemed necessary to illustrate In detail 
each control, whose structnre may take any 
form. The control of resin flow Omits such 
Uows to a rate of increase of 10%. Thus, 
■ if the bore hole pisses through an 



S^^S^^T 11 ^^^Tbejiresent 
tn me strata, the increase in resin flow will 
mOylead to a slight Increase fa sleeve end 
tubing thicknesses in the region of the 
cavern. Again it will be noted that altho ush 
such caverns are usually filled with water/it 
is always possible to make the sleeve 
becsnue fl,a material thereof is selected to 
be eble to polymerise in water. As the tubing 
protected by ^the sleeve, the tubing can 
«™ ^moulded normally. 

wSJl?!? muat h t fokxtvpt*** the flow of 
mens* is stopped by means of valves 37 
and the resin drcuits are drained of har- 



U drilBng recommences, a start Is 
made by machining the Inner wan of the 
bottoin pert of the tubing a few yards above 



the bottom of the drilling. Thus the 
retractable tool 2. during its descent ad- 
vances Its head gradually downwards In the 
ta «f * *nd cuts a wall in a truncated shape 
until meeting up with the protecting sleeve 
Tins truncated shape cutting may alter^ 
natively be carried out by Turing sleeve 

£253 5°. L SLl "^"Xpto* bas been 
SSSfer^jT ^ fry m **»* of the 

conlWnBd by the clamps on the 
machine hi the conventional way. When 
former IS reaches the point where the 
^^^portion commences, resin b 
Injected wi&out hardener thusfcrcin* out 
f ^ m ^ then the control, sre aaVS Se 
feed of hardener and resin. While tine 

SS^.A k «iSE! l, S n «. » "on » 
jormer lb reaches the bottom end of the 
truncated cone, the controls are set for 
forming the outer sleeve. In this manner ^ 
perfect Joint is made between thn^arlier 
tobtog and a new section of tubing, (he end 
oftiie new sleeve betim hold Screen two 
truncated layers of tubing resin. Thus the 

m ^ e ,J :oitttnictBd ««Wes * «teot 
toW^^nt to be made after anin- 

^V*2**fttt that the thermoluu^enimi 

Jr^*ai**2 mocluM 

are soJBdenti to take the pUce^con- 
ventional tubing. Thus the invention & 
SSSf? 2? case, of forming a tubing 8 
without mating a sleeve 6. ^* 

sJLu JS^L 5? the •bove^wtloned 
mlinattaiB, that Is to say bore-hole driUfaiff 
with simultaneous formus; of tubing con* 
Qnuously. the stopping and* the restiAmof 
xne oownward advance, the rnachineoan 
•iso be used to make the Internal sleeveum 

the internal sleeving of a pimcturedor 
completely ojddlsedtube. *™ OTrBa °* 
Hn ally, t he controls lor advancing the 

can be^ reversed to return 
the sanmbly to a desired depth, as for 
fwmple when restarting the toWng process 

previously formed portion. 

WHAT WB OJUM IS>- 

Jtl*. me i52? 01 oMctratory drilfina 
comprising drffling a holTand mouldfaff « 
tubing around the wall of the drSedhole 
stou iteneou slywith.dxflhng of the hole, the 
fabept^vontmg caving in of the strata and 
mgjfiss of water. 

XA method of exploratory drflHnn 
conmrhdng drilling a hole by^asaSga 
nSn^ Jjownwardry through STSth! 
moulding a tubing around the wall of the 
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prevent caving in of the strata 
fY 14 ^.^ drilling tool far expanded 

prevent relative movement between thm 
expandable member and the SS-Tanda 
«oroe U exerted between the rfitionarv 
expendeWe member and the drilling tooTtJ 
cawe the drHHog tool to pro££f dowi 

3. A method aecording to either claim 1 

«J>imd the waU of me drffl^hom,^ 
mjection aone being gradually moved 
*wnwardly paraMto the drUMng axST^ 

which the mouldable material is a thermc- 
wdening material which it heated after 

""T^^^i!?** *S L « artnM<ed tubing. 
■ ii 1 A , 1 mot n<x* according to clahn 4/ in 

6 A -f!££_- mc ? ar ** * «y_«* th» 



body » locond inflatable annular atom 
movably attached to the body, al^dnwjfc 
jack to control the moreaient of theTiceond 
«mular ilceye with retpect toiaU b^dy?. 

14. A machine according to either dahm 
on «lS B fc£- ^£*S L*_ *™ 



70 



75 



80 




85 



30 



35 



40 



45 



SO 



55 



60 



boto prior to moulding ol (lie tubing. 

/.A method aoeordma to claim 6 in 
wmch moulding oftheiSye li^Sed'oS 
by «nidtag mouMabto maurlalioreSr 

8 - A , method aooordlng to either eUm 6 
or claim 7, in which the material forth! 
mkeTofc™* *-t polymeriSSS 

* A method acoonhns to s in 
which tt* ■g^SS^ bMbS 
Eom wirt* thnrBof tahea^ace screened 

Redout acreenedlrom rock fragment* or 

11. Amethod according to any of claim* 6 
to 10 m which the ratoTof flow of uTia- 
jected material* ate controlled «. „ to 

-nd ta ^ c wh^ t »^:£^^j^ 
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• J JTV* "r"* 0 *** «ower end. and a feed 
SW£2 f 5*« dew * mo»loina material 
to the injection cone of nerttro formed 
13. A machine according to any of claimi 

ge« bjjjaan Urn injection aooTS 

flataUe annular ameM SSSy Sot 
the mjectlon aone of mede^tonueT^ 
18. A machine according to claim 13 or ion 

cylindrical portion of the bodv/thehS^ 
cm^arlnidivid^^ 105 
cyhader into two annSlar cdiambm^faSet 

chambera being provided. ^ B * Ml 

u wTi» mac S l ? accordfaig to any of dafana 1 10 

for a theimohardening rexli oTcVment^ 
• channel for a hardener, «u^^hmaiSS 
leeding into a itatic mixer immedrn^ 



dcrvroond cavern. 

12. A machine for 
method of claim 1, 



torrner, •tot valve controlling ■nppiyoi 
S^^^ the 
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pressure 
drilled a 



in the bottom of a hole being 
lied and for continuing the flow of 
moulding material. 

22. A machine according to claim 21 
5 when dependent on claim 19» In which said 

control means is adapted to act on r ecept io n 
of an impulse from the pr e ssur e sensor such 
that, when the pressure sensed by the sensor 
exceeds n predetermined value, said control 

10 means causes the delivery of mud to the drill 
tool and to stop, both the sleeves to inflate, 
the or each hardener delivery valve to dose, 
the or each delivery valve for the moulding 
material to close at tile outlet from the or 

IS each static mfacer once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a hah to 
the machine's progress downwards. 

23. A machine according to any of claims 
20 20 to 22, In which said control means In- 



cludes means for automatl 
motion the inflation of the 
deflation of the second sleeve anjj Its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 
end of stroke stop being connected to means 
for setting In motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In said 
hydraulic Jack* 

24. A method of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory 
substantially as 
reference to the 



drilling 
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